Vol.43 No.04
Apr. 2022 FOUNDRY TECHNOLOGY +253.

° Experimental Research ®
DOI: 10.16410/j.issn1000-8365.2022.04.003

1 2 1
’ ’

(1. 710072 2.
65401)

: TG244 :A :1000-8365(2022)04-0253-05

Analysis and Application of the Solidification Curves of a Low Carbon Low
Alloy Steel in the Casting Process
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Abstract: For decades, thermal analysis of alloy solidification, as a typical metal solidification research technique, has been
widely used in the process control of various alloy casting, such as assessing alloy composition, predicting alloy properties,
etc. This paper presents two typical methods of solidification curve analysis: Newtonian analysis and Fourier analysis for
the thermal analysis of material solidification processes. The calculation of the zero curve in both methods is described in
detail, and how to determine the solidification latent heat and the percent of solid phase using the zero curve and the first
differential curve of the solidification curve is explained. Finally, the calculation results of the two methods are compared
with the simulation results of commercial thermodynamic simulation software. The results show that the Fourier analysis
method is closer to the calculation results of the commercial software, and therefore, it has a wider application prospect in
the industrial solidification thermal analysis.
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Tab.1 Nominal composition of the low carbon low alloy _1 oT
steel used for the experiments Ss® L ] t, C”( ot < )(t)dt )

Fe

C Mn S P Si Al

Bal.

0.19~0.21 0.50~0.60 0.030~0.032 <0.02 0.30~0.40 ~0.04
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Fig.1 Schematic showing the mold, casting and positions of the thermocouples!'"

http://www.cnki.net



¢ %04/2022 , <255,
i 2 wi%
oT 1 9 Tab.2 Measured composition of the low carbon low alloy
?—a v 2T+684% ®) steel used for the experiments
i C, ‘o i (5) Fe C Mn S P Si Al
Bal. 0.20 0.55 0.03 0.006 0.38 0.03
0Q _ (0T oo
Py CV( S | withe=a VAT (6)
»ZF o ’
VT
el 9 (9T
it el ™)
’ Rl R2
Tl TZ ) H 2 /
oo HT,-T)) Fig.2 Picture showing the insulated testedregion
V=5~ (®)
Rz 'Rl
’ aO
20 0, (5) .a
at
aTlot
Y ©)
’ 3
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3 Fig.4 Results of the Newtonian analysis method
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Fig.5 Results of the Fourier analysis method o
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Fig.6 Comparison of the solid fraction-temperature curve

obtained from different methods
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